



































































































































































































































































































































































































































































Elliot,  C.  (2014).  Elliott  Review  into  the  Integrity  and  Assurance  of  Food  Supply Networks  –  Final 419 






















































































Lee,  R.  (2014).  Anthrax  in  beef  leads  to  hospitalization  of  five  in  Hungary.  Tech  Times. 502 
http://www.techtimes.com/articles/9775/20140708/anthrax‐in‐beef‐leads‐to‐hospitalization‐of‐five‐503 
in‐hungary.htm [accessed 10/03/16]. 504 
Lipp,  M.  (2014).  Establishing  Food  Integrity.  Food  Quality  and  Safety,  April‐May  Issue. 505 
http://www.foodqualityandsafety.com/article/the‐daunting‐task‐of‐establishing‐food‐integrity/ 506 
[accessed 10/03/16]. 507 



















































































Food Security  
Ensuring sufficient availability of 
safe, nutritious food for whole 
population 
Food Supply Chains 
(from farm to fork) 
Unintentional Contamination 
Accidental/ Naturally Occurring 
Food Safety Methodology 
HACCP 
Intentional Contamination 
Ideologically or Economically 
Motivated 
Food Defence Methodology 
TACCP/VACCP/Carver+Shock 
1. Conduct a hazard analysis. 
2. Determine the Critical Control 
Points (CCPs) and critical limits. 
3. Establish CCP monitoring 
system. 
4. Define corrective actions to be 
taken when a CCP is flagged 
during monitoring. 
5. Implement verification 
procedures to ensure HACCP 
system is working effectively. 
6. Keep updated documentation 
regarding HACCP procedures, 
CCPs and monitoring. 
1. In addition to HACCP appoint food 
defence coordinator. 
2. Develop and implement food defence 
plan which addresses: 
i. Process vulnerabilites (CCPs) 
ii. Security at facility (CCPs) 
iii. Supply chain integrity (CCPs) 
iv. Incident response (recall, disposal, 
recovery and communication). 
3. Train personnel, and re-evaluate the 
plan after training exercises. 
4. Maintain the food defence plan to 
ensure it is effective, up to date and 
relevant.  
 Stopping an attack before it happens: 
• Access control critical areas 
• Site security 
• Employee practices  
 (recruitment  and  
 management policy, staff 
 discussion forum) 
Food Defence plan: 
• HACCP/TACCP/VACCP/ 
CARVER+Shock 
•  Staff training/courses 
•  Drills/exercises to 
test critical points 
•  Controls on raw 
ingredients 
 
Food contamination incident 
 
Adulteration detected: 
•  Notification of authorities 
•  Product recall 
•  Testing for product/ 
production line 
contamination  




Returning to business 
as normal: 
• Clean/decontamination 
 production line 
• Communication 
• Restoring consumer confidence 
• Review of incident management 
• Implementing any lessons learnt 
 
Business as usual 
Table 1: a selection of different deliberate contamination events in the food supply chain, with the 
agents involved and classification as Food crime: either economically motivated (fraud); or personal 
motivation (crime); or Food terrorism (ideological motivation).  
Action Year Agent Event Reference 
Olives chemically treated to appear greener, olive oil and olives 





Crime: Fraud Granitto, 
2016 
The toy in a Kinder Surprise egg replaced by a Zofenopril tablet. 
Police concluded that the act was deliberate, but not sure who did 
it or why it was done.  
2015 Zofenopril Crime The Local, 
2016 
Hungarian case of beef meat contaminated with B.anthracis, due 
to illegal animal slaughtering. Five people hospitalised with 
suspected symptoms of the disease.  
2014 Bacillus anthracis Crime: Fraud  Lee, 2014 
Horsemeat detected by Irish food‐safety inspectors, in frozen beef‐
burgers and subsequently found in beef‐labelled ready meals in 
the UK.  
2013 Horse meat Crime: Fraud  Avery, 2014 
Sanlu Group was responsible for the contamination of milk infant 
formula with melamin in China. Chinese authorities estimate 
300.000 people affected and 54.000 babies were hospitalized. 
2008 Melamin  Crime: Fraud  Avery, 2014 
Chen Zhengping contaminated food at a rival’s pastry shop in 
Tangshan, near Nanjing, with a toxin from red whelk. Up to 300 
people fell sick and 38 died. 
2002 Tetramine Crime Anderson et 
al., 2006 
Michael Just attempted to extort £250,000 from five British dairies 
by threatening to contaminate their milk. 
1996 Yersinia enterocolitica Crime Anderson et 
al., 2006 
Diane Thompson used Shigella, taken from a hospital laboratory, 
to infect co‐workers’food. 
1996 Salmonella dysenteria 
type 2 
Crime Carus, 2001 
Debora Green poisoned husband’s food with ricin. 1995 Ricin Crime Carus, 2001 
Rajneeshees contaminated salad bars, in a number of restaurants, 
with pathogenic bacteria. The motivation was to influence the 
outcome of local elections. 
1984 Salmonella 
typhimurium 
Terrorism  Carus, 2001; 
Manning et 
al., 2005 
Table 2: Definitions of the different terms and how they have been applied in this paper. 
Central tenants to ensuring safe food for consumers 
Term Definition 
Food security Ensuring the availability and accessibility of nutritious food, for all people at all times to live 
a healthy life (Gross et al., 2000). This means that there is sufficient food at regional and 
national levels, households have access to this food (i.e. it is affordable) and at an individual 
level there is nutritional adequacy (EU 2008). 
Food safety Ensuring food: safe to eat and free from dangerous levels of harmful infectious and toxic 
agents (natural and accidental contamination) (EU 2002) 
Food defence Some authors use this to indicate ideologically motivated incidents of malicious food 
adulteration (Manning and Soon 2015; GFSI 2014) whereas other use a broader definition 
to include other protection activities (BRC 2015). In this paper food defence is defined as 
the methodology and countermeasures taken to prevent and mitigate the effects of 
intentional incidents and threats to the food chain. The type of threat that can be 
addressed by food defence practices can range from food crime, food fraud, tampering, and 
food terrorism. 
Food Supply chain 
Integrity 
Multifaceted framework includes food safety, security, defence, traceability, authenticity, 
ethics and product information, including labelling, throughout the food supply chain (from 
farm to fork) (Elliot 2014).   
Threats to Food Supply Chain 
Term Definition 
Food adulteration Natural, accidental or intentional process whereby any foreign substance, with potential 
human health implications, originates or is introduced into the food (Saxowsky, 2015).  
Food contamination Some authors differentiate between contamination (unintentional) and adulteration 
(intentional) (Lipp 2014; Manning and Soon 2016). In this paper we use the terms 
deliberate or malicious to indicate intentional contamination and natural or accidental to 
indicate unintentional contamination and have chosen not to use adulteration to avoid 
confusion. 
Food crime Elliot (2014) defined food crime as being an organised activity by larger groups aimed at 
deceiving or injuring consumer via food products. In this paper we use a broader definition 
to include any nefarious activity, within the food supply chain, perpetrated by groups or 
single individuals, whose motivations can vary from personal revenge to financial gain, by 
indirectly inflicting losses to a food company or product, through deceiving, and or injuring 
those purchasing a food product or by extortion, such as hoax threats (Knechtges, 2012). 
Economically motivated contamination would fall in this category for example. Food 
terrorism is a type of food crime however the motivation is ideological rather the financial 
or personal. 
Food fraud  EU legislation does not define food fraud but fraudulent practices have an “intent to 
deceive” as well as resulting in financial benefits (EU 2013; 2016). Food fraud can be further 
divided by the different types of fraudulent acts aimed at deceiving consumers (Avery, 
2014; Elliot, 2014; GFSI 2014; Zhang and Xue 2016): substitution; artificial enhancement; 
addition; tampering; and dilution; which together are often grouped under economically 
motivated deliberate contamination (Everstine et al., 2013); as well as product overrun; 
misrepresentation which can range from incorrect labelling of ingredients to product 
simulation and counterfeiting; as well as diversion and  theft (Spink and Moyer, 2011).  
Food terrorism  An act or threat of deliberate contamination of food for human consumption with chemical, 
biological or radiological or nuclear agents for the purpose of causing injury or death to 
civilian populations and/or disruption of social, economic or political stability (Karaca, 2012; 
WHO, 2002). The perpetrator has ideological or political motivations behind the 
attack/threat of attack rather than personal or financial motivations (Carus 2001). 
Agroterrorism  Deliberate act which intends to introduce an animal or plant disease, with the purpose to 
cause fear, economic losses or social disturbance  like the infection of animals/plant crops 
with pathogenic microorganisms or contamination of animal feed/ plant fertilisers  with  
chemical, biological or radiological hazards (Gyles, 2010, Monke, 2004). 
Product tampering This is defined as intentional alteration of a product, or the labelling or container with an 
intent to cause harm (CFIA 2014) 
